Introduction 24
Since the end of the Second World War, agriculture in the developed world has changed 25 dramatically. A shift towards mechanization, associated with the development of ever-more 26 sophisticated technologies, led to a post-war rise in productivity (Binswanger, 1986) . It 27 became increasingly clear from the 1960s, however, that the way in which productivity was 28 enhanced caused degradation to the environment and harmed society. Carson (1962) , for 29 example, warned of the devastating consequences of unregulated pesticides on farmland 30 biodiversity, with research noting a particularly severe decline in the populations of specialist 31 farmland birds (Fuller et al., 1995) . Research has continued to show the challenges of 32 agricultural intensification, particularly in the areas of biodiversity conservation and the 33 provision of other ecosystem services, such as healthy soils and pollination (Kleijn and 34 Sutherland, 2003; Kremen and Miles, 2012; Pimental, 2006) . 35 As research and farming communities became aware of the need to balance productivity with 36 environmental and social outcomes, the concept of sustainable agriculture was increasingly 37 promoted. Garibaldi et al. (2017) describe agricultural sustainability as a concept which 38 considers the economic, environmental, and social aspects of farming, while also promoting 39 the resilience and persistence of productive farming landscapes. Sustainable agriculture has 40 not been carried out in a prescriptive manner, with a variety of ideas and farming models 41 aimed at the objective of growing more food (for profit) while also providing environmental 42 and social benefits (Garibaldi et agricultural sustainability, and we add to this non-exhaustive list by including others from the 45 wider literature (see Table 1 ; also Gold et al., 2007 for a longer list of related terms). Many 46 of these ideas, such as integrated pest management, agroforestry, and organic agriculture are 47 now quite familiar, whilst others, such as precision farming and sustainable intensification, 48 are becoming more common. All of these terms have influenced the policy landscape at a 49 variety of scales, as policy-makers constantly look for the best way of communicating and 50 encouraging the adoption of sustainable agriculture in practice. 51 Table 1 here 52 Within the context of the different concepts of sustainable agriculture, this paper is focused 53 on the potential contribution of integrated farm management (IFM). Although the definition 54 of IFM is contested (El Titi, 1992; Morris and Winter, 1999; Randall et al., 2012; Wibberley, 55 1995) , most would agree it has been promoted as a response to the negative impact of 56 agricultural production on the environment and farming communities, while retaining a focus 57 on the economic viability of the farm (Cook et al., 2009; EISA, 2012) . Integrated farm 58 management is supported prominently by the farming organisation Linking Environment and 59
Farming (LEAF), a group that works predominately in the UK, but also increasingly in 60
African countries such as Ghana and Kenya. LEAF (2017) state that integrated farm 61 1 'The Farm Business Survey (FBS) provides information on the financial, physical and environmental performance of farm businesses in England. Survey results typically give comparisons between groups of businesses' (see https://www.gov.uk/government/collections/farm-business-survey). In the Langdon (2013, 7) analysis, 'data was taken from the Farm Business Survey of England for [2003] [2004] [2005] [2006] [2007] [2008] [2009] [2010] . Farms were included in the analyses…if they were classified to 'robust' type4 dairy in at least three of these years. 402 farms met this condition, with 87 of these surveyed in all eight years, and 226 providing data in at least five years. Farms were excluded from the analyses if they had less than 20 dairy cows in any year; this avoided including farms that had ceased dairying but remained in the FBS as a different farm type. ' In light of this previous research which has suggested that IFM is not well understood, and in 118 the context of relatively few recent social science studies on the topic, we consider that there 119 is a pressing need to understand the contribution that IFM can make to the uptake of 120 sustainable farming across different agricultural sectors, including looking at the role of 121 advisors in this process. 122
We use a theoretical framework outlined by Gerring (1999) , which judges the usefulness of a 123 concept against the following criteria -(1) resonance, (2) familiarity, (3) parsimony or degree 124 of simplicity, (4) coherence, (5) depth, (6) differentiation, (7) field utility, and (8) theoretical 125 utility (see 'Methods'). Using interviews, focus groups, and industry workshops, we interpret 126 our data alongside these criteria to judge how good IFM might be as a concept through which 127 to encourage sustainable agriculture in practice. We reflect on our findings in the context of 128 other ways of encouraging agricultural sustainability. In drawing out the key messages from 129 our case study from England and Wales, we provide recommendations for policy, focusing 130 particularly what makes a good policy concept for knowledge exchange with farmers. 131
Methods 132

Groups of respondents 133
We were keen to assess attitudes towards IFM across the supply chain. in Central Wales). The locations of these focus groups were chosen based on known contacts 149 and also to cover a breadth of farming enterprises and environments. 150
Focus groups with farmers formed part of existing knowledge exchange activities performed 151 by various organisations -NIAB-TAG for arable farmers, Farming Connect for red meat 152 farmers, and DairyCo for dairy farmers. Our focus groups represented one of the activities in 153 each outreach workshop run by the aforementioned organisations and were always led by the 154 same lead researcher on our project. The arable advisor focus group was held with advisors 155 based at Agrii. Focus groups were primarily used to inform the content of semi-structured 156 interviews, but primary data from the focus group discussions was also used. They were 157 attended by 10-15 participants, and were recorded and transcribed. As part of a wider 158 discussion of sustainable intensification, respondents were asked to discuss the following two 159
questions; 'what do you understand by the term integrated farm management?' and 'do you 160 practise/encourage integrated farm management?'. The discussion between participants was 161 allowed to flow and develop with little intervention from the facilitator. 162
Semi-structured interviews 163
For a more in-depth analysis of attitudes towards IFM, 78 interviews lasting up to an hour 164 were conducted with farmers and advisors across England and Wales (all conducted by same 165 researcher). The sample was drawn from a wider survey undertaken by the Defra Participants were asked whether they had heard of IFM, whether they understood it, and then 185 to define the idea based on their understanding of the concept (appendix 1). After this, they 186 were provided with a diagram and standard definition of IFM from LEAF (see appendix 1) 187 and asked to consider whether the idea was part of their management strategy. Participants 188 stated which aspects they prioritised, and offered their opinions about the idea, also 189 suggesting areas for improvements. These interviews were transcribed in full by a 190 professional transcription service and coded with Atlas.Ti software. Coding was carried out 191 against pre-selected criteria; relevant quotes were selected under the following headings, 192 'level of awareness', 'understanding of, and reaction to, the term', 'suggestions to improve 193 the concept', and 'which of the nine aspects of IFM were prioritised in management? '. 194 Results were then applied post-hoc to the classification used by Gerring (1999) the subsequent results section, it is noted that sample sizes were low. Such statements are not 197 used to imply representativeness of views towards IFM in any one group, but rather to 198 were excluded. Farms were selected to give good geographical coverage of each area. In addition, to be included in the sample each holding had to meet the criteria of being a 'commercial holding' as well as farming a minimum of 20 ha. A range of farm sizes were included in the sample. Registered holders were sent an opt out letter giving five working days to opt out of being telephoned to be invited to take part in an interview. Overall, 243 farmers responded to the survey and we selected our interviewees from those who agreed to take part in further work. by the participants. A rapporteur was elected to capture the key elements of the discussion. 211
All group members were encouraged to provide their definition of IFM and these were 212 recorded by the rapporteur. 213
Theoretical framework 214
The framework of Gerring (1999) provides a useful set of criteria through which to judge 215 how good a concept is. This framework has been cited 423 times 4 in a variety of contexts, 216 including development, politics, and economics. 217
He outlines eight key factors: 218 1. Resonance -the extent to which a term is memorable. 219 2. Familiarity -the extent to which a concept can be made sense of or is intuitively 220 clear. 4. Coherence -the extent to which principles within a concept fit together -arguably the 224 most important factor (Gerring, 1999) . 225 5. Depth -the ability of a concept to 'bundle' characteristics so that many characteristics 226 of an idea can be communicated in one term (efficient communication). 227 6. Differentiation -the ability to set a concept apart from a different concept, avoiding 228 confusion. 229 7. Field utility -a concept must fit within a semantic field and thus work alongside 230 different concepts. 231 8. Theoretical utility -the ability to form testable theories or hypotheses from a concept. 232
Our data were applied to this theoretical framework post-hoc 5 as a way of judging whether 233 IFM was a good concept through which to encourage sustainable agriculture in practice. 234
Results
235
Resonance 236
Resonance related to whether farmers could recall hearing the term before, but did not test 237 understanding of the concept. Awareness of the concept was lower amongst farmers than 238 advisors, although there were differences between farm enterprises. Upland livestock farmers 239 in LFA areas of Conwy and Taw were generally not aware of the concept, with just four out 240 of nineteen being confident to say that they had heard of it. The main sources of awareness 241 were the farming media and farmer networking events. When asked about IFM in a focus 242 group, LFA farmers reacted to the question with silence as the term was not known. 243
Awareness of the concept was also low amongst lowland livestock farmers in Conwy and 244 Taw (including dairy). Only four out of twelve farmers in this group were confident that they 245 had heard of the term, with the farming media and Defra guidance booklets being the main 246 source. Of these four farmers, only one could remember what the term meant with 247 confidence. In the dairy farmer focus group, respondents were unaware of the concept. 248 249 Arable farmers were comparatively more aware of IFM than livestock farmers, including in 250 the two focus groups. In total, eight out of fourteen arable farmers had definitely heard of 251 IFM mainly through crop assurance schemes, Basis training, other farmers, and the farming 252 media. One farmer, for example, stated that they had heard of it and 'had been doing it for 253 several years now. Everything that is in [crop assurance] plans has to be written down.' 254 (arable farmer, Wensum, 51050 6 ). Many farmers had 'filled in several integrated farm 255 management questionnaires for crop assurance' (arable farmer, Wensum, 51007). Another 256 reason for the greater awareness of IFM may be because LEAF (who have developed the 257 most well-known IFM framework in the UK) were perceived as being more focused on 258 arable farmers, rather than the livestock sectors. 259
Arable advisors were aware of the concept of IFM. All respondents said that they had heard 260 of the term (although two were slightly unsure), but there was some confusion over the 261 precise definition (see next section). The most dominant source of knowledge about IFM 262 came from professional training courses (e.g. Basis points), whilst others had learnt about it 263 through ADAS, LEAF, or Defra. The LEAF diagram used in the interview was familiar to 264 respondents because many had been trained with the same framework on training courses (e.g. 265 arable advisor, 5). Many advisors traced the long history of IFM back to the 1980s (e.g. arable 266
advisor, 10). 267
Livestock advisors were more aware of IFM than farmers, but slightly less aware than their 268 arable advisor counterparts. Twelve out of eighteen livestock advisors had definitely heard of 269 the term before, although a further three thought that they probably had, mainly from the 270 farming press, from LEAF, and through research at university or in journals. One advisor 271 thought that it was 'a bit of a buzzword' which you 'hear about in the press' (livestock advisor, 272 14), whilst another found out about it from 'reading journals and trade documents' (livestock 273 advisor, 1). Livestock advisors generally thought it was more 'arable focused' (livestock 274 advisor, 17) because organisations like LEAF are 'more in the arable sector' (livestock 275 advisor, 12) and there are more crop assurance schemes for arable farmers where IFM is a 276 requirement. 277
Workshop attendees from across the farming industry (including business, policy, and 278 advisor communities) were asked to define IFM. In a similar vein to the variety of definitions 279 provided by farmers, a range of responses was provided to this question, illustrating the 280 widespread ambiguity about the term. The full list of responses is illustrated in Table 2, and  281 the list does include the comment 'never heard of it!' which was recorded in all sector 282 workshops. 283 Table 2 here 284
Familiarity and parsimony 285
Familiarity 286
The general idea that farmers should be aware of the links between different aspects of the 287 farm, how they link together, and the consequences of these interactions for productivity and 288 the environment was well-known. Livestock farmers, who were generally unaware of the 289 term IFM, understood the general principles behind it. In fact, all farmers interviewed across 290 all enterprises claimed to practise some elements of IFM, showing that they recognise the 291 management style but not the banner. This is a notable result given the high proportion of 292 livestock farmers who had never heard of the concept. 293
For example, a lowland livestock farmer (Taw, 10012) said that he had 'always been doing 294 that', while a LFA livestock farmer (Taw, 10027) said that 'we wouldn't necessarily call it 295 that, but most probably that idea is partly what we try to do'. Furthermore, an arable farmer 296 (Wensum, 51011) thought that it was 'engrained in everything we are doing, it just happens 297 in a sense'. Other farmers, who had initially reacted negatively towards the concept, said that 298 'maybe we do do integrated farm management' (arable farmer, Wensum 52076) once they 299 had been presented with the principles behind it. Overall it was clear that farmers understood 300 the principles, but 'wouldn't necessarily recognise it in those terms' (arable farmer, Wensum, 301 51003). 302
All advisors were also generally familiar with the principles behind the concept, and the need 303 to think about how different aspects of the farm linked together. As one livestock advisor (16) 304 argued, their clients would be 'balancing these things all of the time', and hence so would the 305 advisor. As can be seen from the responses of workshop attendees (table 2) Overall, water management and energy efficiency were seldom mentioned as priorities, and lack 346 of water was not a significant problem in two of the study areas (Conwy and
In terms of whether the concept could be coherently encouraged in practice, advisors raised 356 concerns over the breadth of advice given to their clients. Agronomists argued, for example, 357 that they wanted to 'grow the best crops possible' because that is how their 'reputation was 358 enhanced' (arable advisor, 2). As a result, an agronomist's training and skill set was targeted 359 towards getting the best out of crops. Since they were mainly asked to advise on specific 360 areas, arable advisors typically argued that they would 'talk about specific things' (arable 361 advisor, 3) and so the 'overall umbrella' of IFM would not 'figure in the thinking' (arable 362 advisor, 3). Some agronomists argued that giving advice on how aspects of the farm linked 363 together is 'not something that we do' (arable advisor, 1), partially because they were hired to 364 advise on specific things. Similarly, environmental advisors stated that they were only 365 qualified to give environmental advice. Thus, although all advisors felt that they encouraged 366 IFM in general terms, they could rarely offer integrated advice across the nine aspects. The 367 lack of complete IFM knowledge from a single advisor, therefore, meant that one person 368 could not offer holistic advice, echoing the findings of Park et al. (1997) . 369
In a similar vein to arable advisors, livestock advisors argued that they had to encourage an 370 IFM mindset, but could not provide advice on a whole farm approach as an individual. As 371 one advisor stated: 372 'There are some people within the advice community who wouldn't understand 373 parts of it, and would only look at one area of it. And there are some people who 374 wouldn't give advice on one area without understanding the implications on the 375 others. There is a huge range of skills needed? for that.' (livestock advisor, 1) 376
Other livestock advisors agreed, making statements such as 'I don't see how you can be an 377 expert in that and an expert in that' (livestock advisor, 3). Again, since farmers were often 378 paying for a particular piece of specialist advice, advisors would have to build the skills 379 needed to maximise the quality of their specialism. As such, most livestock advisors had only 380 a 'thinnish layer' (livestock advisor, 18) of knowledge of some aspects of IFM. 381
Depth 382
Based on our interpretation of IFM from definition and diagrams by LEAF and EISA, the main 383 components would seem to cover economic, environmental, and social aspects of farm 384
management. Yet, the LEAF version of the diagram stresses only nine aspects of integrated 385 farming, as compared to EISA, which adds three further components -climate change/air quality, 386 human and social capital, and crop nutrition. 387
Across all groups (except lowland livestock farmers who suggested no additions), several 388 respondents suggested that the concept missed out 'profitability'. While IFM is designed to 389 improve productivity, farmers argued that this was useless if production was not profitable. 390
One arable farmer argued that the aspects in the diagram were 'all great but there is little 391 around the financial side and the crop marketing which is what you are in business for' (arable 392 farmer, Wensum, 52076). He went on to argue that if IFM could be better linked to financial 393 benefits, then it would be a more attractive idea. This point was supported by an arable 394 advisor who argued that a 'profitable farm business needs to be around the outside of that 395 diagram because you can't have any of that if the bank pulls the plug on you' (arable advisor, 396 1). Furthermore, livestock advisors argued that 'most people wouldn't get excited about the 397 whole integrated side of things' unless it related to the 'fundamentals of the business', which 398 includes profitability (livestock advisor, 7). Supporting this view, another livestock advisor 399 suggested that 'there ought to be a big pound sign' in the middle of the diagram and the 400 monetary? benefits of doing IFM needed to be better articulated. 401
Differentiation and field utility 402
Since many farmers were unaware of the concept of IFM and did not use similar terms to label 403 their practice, there was little confusion with other terms (e.g. those in Table 1 When asked about IFM, many arable advisors conflated the concept with IPM. In response to 420 a question about IFM practice, an arable advisor (4) said that 'we have to do that now, under 421 the new directive that has come from Europe, we have to concentrate on integrated farm 422 management, or integrated pest management to be precise.' Others (e.g. arable advisor 7) 423 thought that they were qualified to offer advice on IFM because they had an 'IPM certificate'. 424
Theoretical utility 425
This section is based on our own scientific judgment and treats IFM as a theory (see 426 discussion for caveat). When considering an integrated systemic approach to farm 427 management as a concept, the most basic scientific question is: does the approach improve 428 environmental, social or economic outcomes from a farm, when compared to a farm not 429 following the approach? It is relatively straightforward to define specific outcomes to test, to 430 formulate hypotheses. and workshop representatives were not widely aware of it. As illustrated by a number of the 466 quotes, several farmers found the concept to be unnecessarily complicated; in essence, some 467 respondents felt that it was just an overcomplicated name for something that all farmers did 468 without thinking in IFM terms. Advisors had generally heard of the concept, although arable 469 advisors struggled to differentiate it from IPM, which is a different concept. Furthermore, 470
there do not appear to be standard practices, or a set of indicators, associated with IFM, 471 which makes it difficult to judge whether farmers are actually doing it. In its current form, it 472 seems difficult to form testable hypotheses for IFM, which presents challenges to those who 473 seek to monitor its adoption. If IFM is to be interpreted as a set of guiding principles only, 474 this will have implications for monitoring. 475
In light of these findings, it is important to consider the implications for policy, particularly 476 since integrated farming is the subject of policy attention in England and Wales (through 477 Defra/Welsh Government), and in Europe (through EISA). We discuss four substantive areas 478
- (1) was to invest in a system of agricultural extension (a system where high-level advice can be 490 communicated to farmers in a more personal way, for example, with farm visits, 491 demonstration events, or tailored information) which communicates the concept clearly and 492 effectively to farmers. Through training exercises, farm advisors have already widely heard 493 of the concept, which suggests that some progress has been made in communicating the idea 494 to this audience (notwithstanding the problems of differentiation). 495
The fact that, at the time of our fieldwork, IFM is still not widely resonant with many farmers 496 suggests that there are some problems in the chain of communication. This could be due to a 497 number of reasons; firstly, our wider research from this project suggested that many farmers 498
were not regularly using paid professional advice, and it is advisors that are often influential 499 in bringing knowledge of new ideas (see Rose et al., 2016) . This was particularly true in the 500 upland livestock sector where it was deemed less cost-effective to use paid professional 501 is effective, accurate, and appropriate (Agbamu, 1995) . 511
Certainly in England, farmers no longer have the same level of free advice available to them 512 as in the past (Murphy, 2007) . This undoubtedly makes it harder for policy ideas to be 513 communicated across the farming community. Other countries who similarly do not support 514 agricultural extension could also reflect on the value offered by advisors, while those 515 countries who do support such activities should try to maintain them. 516
It is also important to support other ways in which farmers learn about new ideas. Usually, 517 concepts are best communicated in a face-to-face fashion as this builds trust (Rose et al., 518 2018) . In addition to the role of trusted advisors, peer-to-peer knowledge exchange makes the 519 most of face-to-face discussion. Many studies have found that peer-to-peer learning is often 520 the best way for farmers to discover and try out new innovations (see review by Rose et al., 521 2018 ). Many of these spaces already exist, either formally through farmer clusters or 522 demonstration test catchments (England -similar versions elsewhere), or informally as 523 farmers network and socialise at markets, in the pub, and in other social spaces. Studies have 524 also shown that knowledge exchange is most effective when there is two-way dialogue, and 525
where there is co-design of concepts (e.g. Moschitz et al., 2015) . The experience of IFM, 526 which is not widely resonant across farming businesses, suggests that policy concepts would 527 be best designed in a bottom-up, participatory fashion, instead of conducting knowledge 528 transfer after policy-makers have already determined what the concept looks like. 529
This would be antithetical to the commonly adopted approach of developing policy concepts 530 and then consulting users at a later stage. As Macmillan (2018) argues, while farmers, 531 advisors, and other agricultural practitioners generally take part in policy-making at some 532 point, this often occurs at the implementation phase, once the policy itself has been shaped. 533
But, as argued by many articles in the academic and grey literature, upstream, sustained, and 534 equitable stakeholder engagement in producing policy is important, sometimes known as co-535 production or co-design (Barrett and Rose, 2018) . Such articles suggest a number of common 536 factors of successful co-design, including early, sustained engagement, the inclusion of all 537 relevant stakeholders, reflexivity on the part of policy-makers, the provision of suitable time 538 and resources to support engagement, mutual trust and the use of knowledge brokers, and the 539 encouragement of peer-to-peer knowledge exchange (see Barrett and Rose, 2018) . In the UK 540 and Ireland, for example, there are research initiatives underway that seek to co-design 541 knowledge with farmers and advisors (see Barrett and Rose, 2018) . 542
Thus in policy, we might re-think agricultural extension as a process that starts with farmers 543 or advisors, rather than with policy-makers, and one which involves all relevant end users 544 (Klerkx et al., 2013; Leeuwis, 2004; Parker and Sinclair, 2001; Rose et al. 2018b ). This also 545 means including industry representatives from across the supply chain. Bottom-up co-design 546 of concepts, particularly of the language used, might prevent a significant problem that our 547 research highlighted. Several advisors quoted here argued that they would not use IFM as a 548 concept when talking to farmers, since it was not part of their client's everyday language. 549
This may suggest that knowledge exchange activities have not always listened to practitioner 550 communities in an effort to communicate the concept in more familiar language. 551
Economic incentives 552
One of Morris and Winter's (1999) other key recommendations was to provide economic 553 incentives for practising integrated farming. In one sense, economic incentives related to 554 certification schemes do exist (e.g. LEAF marque and organic certification), and these allow 555 farmers to charge a premium for their products. Such schemes, however, tend not to be as 556 widely applicable outside of the arable and horticultural sectors, and the fact that workshop 557 representatives from across the supply chain were unsure about IFM suggests that there is not 558 currently wider industry support. Involving these industry representatives is important in 559 building the business case for IFM. 560
One recommendation made by our respondents was to prioritise profitability within the 561 concept of IFM, a suggestion made by respondents to previous research (Morris and Winter, 562 1999; Langdon, 2013) . Some farmers in our study suggested adding a large pound sign in the 563 middle of the IFM diagram, whilst other farmers and advisors said that integrated farming 564 could only be practised if the farm was making money. The contribution of some aspects of 565 IFM, particularly 'community engagement', was doubted by respondents. Such feedback 566
suggests that IFM would be more resonant if profitability was more central to knowledge 567 exchange activities. This recommendation is equally applicable to integrated farming 568 elsewhere, including the work of EISA. Their version of the IFM diagram, and working 569 definition, similarly does not highlight profitability in a prominent way. It is feasible that an 570 economic case could be made for this, as well as for other components. To do this, however, 571 would require controlled experiments to isolate the impacts of making improvements in 572 various aspects of IFM, such as community engagement, and/or in determining the impact of 573 joining IFM-based market schemes on a farmer's bottom line. 574
Training advisors 575
In the UK, current agricultural advisory systems tend to be specialist; in other words, advisors 576 will generally offer specialist advice tailored to one particular aspect of the farm, perhaps 577 crop health, animal husbandry, or landscape and nature conservation. Although advisors do 578 consider the effects of their advice on other aspects of the farm business, our findings suggest 579 that there is a lack of truly integrated advice being provided to farmers. A similar conclusion 580 was reached by Park et al. (1997) over twenty years ago. Since we know that farmers are 581 generally not able to pay for multiple advisors, it is not practical to think that integrated 582 advice will result from the amalgamation of individual expertise. While IFM does seem to be 583 part of the training of many current advisors, one recommendation is to ensure that advisors 584 are encouraged to gain the skills and experience needed to think and communicate in an 585 integrated way. 586
Designating practices and indicators 587
Monitoring the uptake and impact of policy ideas is important, otherwise little knowledge is 588 gained about whether practice is improving. If IFM is to be used as a concept through which 589 to encourage sustainable agriculture, researchers, industry members, and policy-makers need 590 to know whether it is making a difference on the ground. A similar point has been made by 591 Dicks et al. (2018) about the related concept of 'sustainable intensification'. The authors 592 argue that much research on sustainable intensification has concerned itself with concept 593 definition, rather than developing practices for how to do it. In identifying a series of 594 practices through which to achieve sustainable intensification, Dicks et al. (2018) take a 595 major step towards operationalising the concept. It is now possible to investigate whether 596 farmers are adopting these practices, and to monitor their impacts on productivity, the 597 environment, and agricultural society. For IFM, however, we have raised concerns over its 598 theoretical utility and whether it can be operationalised in a way that means the uptake of 599 standard practices can be monitored. It may be possible to identify a list of such practices, 600 and this should be a priority for those interested in promoting IFM. If it is to be promoted 601 more as a set of guiding principles, then it may not be possible to monitor implementation 602
robustly. 603
Concluding remarks: would other concepts be better for sustainable agriculture? 604
Throughout this article, we have not directly addressed the question of whether the key issue 605 about whether IFM is a useful concept for sustainable agriculture, instead choosing to provide 606 recommendations about how to improve knowledge exchange if it were to attract sustained 607 policy support. Our results, however, suggest that the utility of IFM as a concept for 608 sustainable agriculture could be questioned. In our study, the concept did not resonate well in 609 practice with farmers, while livestock farmers and advisors considered it to be less relevant 610 for them, and arable advisors struggled to differentiate it from IPM. A number of concluding 611 comments can be made. 612 This point links well with an important second point. We have illustrated that the conceptual 618 space of sustainable agriculture is congested with many different ideas existing through 619 which to achieve sustainability (Garibaldi et al., 2017) . It could be argued that a potentially 620 superfluous concept, such as IFM, adds unnecessary complexity, and seeks to confuse 621 matters further for farmers and advisors by making differentiation harder (although we have 622 no data to make a judgement about whether other concepts are better or worse). If IFM is 623 going to attract sustained policy support in the England, Wales, and elsewhere, then its value 624 should be better articulated. Does the practise of IFM, for example, achieve more tangible 625 benefits than pursuing other ideas such as agroforestry, sustainable intensification, IPM, or 626 sustainable agriculture? A key step in identifying the unique selling point of IFM (if there is 627 one) would be to identify specific practices (if possible), the contribution of which could be 628 measured. Research and policy communities could also consider the direction of travel for 629 sustainable agriculture, considering whether concepts need to be more integrated, or rather 630 certain ones prioritised, in order to limit the problems of lack of differentiation. 631
Lastly, policy-makers or organisations keen to support IFM should consider whether it is 632 applicable to all sectors, or rather if it should be targeted towards particular ones (e.g. arable). 633
If it is to be targeted towards multiple agricultural sectors, then the components of IFM, as 634 well as the definition and associated practices, will need to vary between different sectors. 635
Above all, for any concept designed at communicating new management practices to farmers, 636 it would be prudent to consider how projects can be co-designed and led from the bottom-up, 637 making the most of trusted advisor and peer networks. Organic farming A holistic system for enhancing soil fertility, water management, and natural control of crop pests and diseases, usually associated with low-input, small, diverse farms (Garibaldi et al., 2017) Precision farming Farming that makes use of information technology to ensure targeted and efficient management (Blackmore, 1994) Sustainable Intensification Improving crop yield whilst improving environmental and social 
